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Public Summary:

The simple yet powerful technique of induced pluripotency may eventually supply a wide range of differentiated cells for cell therapy
and drug development. However, making the appropriate cells via induced pluripotent stem cells (iPSCs) requires reprogramming of
somatic cells and subsequent redifferentiation. Given how arduous and lengthy this process can be, we sought to determine whether it
might be possible to convert somatic cells into lineage-specific stem/progenitor cells of another germ layer in one step, bypassing the
intermediate pluripotent stage. Here we show that transient induction of the four reprogramming factors (Oct4, Sox2, Kif4, and c-Myc)
can efficiently transdifferentiate fibroblasts into functional neural stem/progenitor cells (NPCs) with appropriate signaling inputs.
Compared with induced neurons (or iN cells, which are directly converted from fibroblasts), transdifferentiated NPCs have the distinct
advantage of being expandable in vitro and retaining the ability to give rise to multiple neuronal subtypes and glial cells. Our results
provide a unique paradigm for iPSC-factor-based reprogramming by demonstrating that it can be readily modified to serve as a
general platform for transdifferentiation.

Scientific Abstract:

The simple yet powerful technique of induced pluripotency may eventually supply a wide range of differentiated cells for cell therapy
and drug development. However, making the appropriate cells via induced pluripotent stem cells (iPSCs) requires reprogramming of
somatic cells and subsequent redifferentiation. Given how arduous and lengthy this process can be, we sought to determine whether it
might be possible to convert somatic cells into lineage-specific stem/progenitor cells of another germ layer in one step, bypassing the
intermediate pluripotent stage. Here we show that transient induction of the four reprogramming factors (Oct4, Sox2, Kif4, and c-Myc)
can efficiently transdifferentiate fibroblasts into functional neural stem/progenitor cells (NPCs) with appropriate signaling inputs.
Compared with induced neurons (or iN cells, which are directly converted from fibroblasts), transdifferentiated NPCs have the distinct
advantage of being expandable in vitro and retaining the ability to give rise to multiple neuronal subtypes and glial cells. Our results
provide a unique paradigm for iPSC-factor-based reprogramming by demonstrating that it can be readily modified to serve as a
general platform for transdifferentiation.
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